This study examines herding behavior in six Asia-Pacific stock markets, namely, Taiwan, China, South Korea, Singapore, Hong Kong, and Japan, during a period of turmoil, particularly the latest subprime mortgage crisis. We find no evidence of herding in the stock markets of Singapore and Hong Kong, and only partial evidence of herding in the stock markets of South Korea and Japan. However, we document significant evidence of herding in the stock markets of Taiwan and China. This result suggests that herding is more pronounced in developing nations, where markets are dominated by individual investors and where daily price limits are observed. Furthermore, we empirically verify and visually corroborate the comparative co-movement behavior between markets with respect to the "home bias reflection hypothesis" and the degree of market openness. Finally, we find apparent herding behavior in a rising market state and during post-crisis period.
Introduction
Herding is defined as an investment strategy of mimicking actions of other investors or the market in general. According to Bikhchandani and Sharma (2001) , there are three motivations of herding. First, others may know something about the return on the investment and their actions reveal this information. Second, the incentives provided by the compensation scheme and terms of employment may be such that imitation is rewarded. A third motivation for imitation is that individuals may have an intrinsic preference for conformity. Herding behavior is believed to be a crucial element of how financial markets perform. The reliance on collective information rather than private information may cause asset prices to deviate from their fundamental values, thus make assets incorrectly priced. The consequences of this behavior are the shift into or out of financial assets by investors and perhaps lead to the formation of bubbles (Hirshleifer and Teoh, 2003) . Moreover, the associated behavioral effects on assets price movements may increase their correlations. Thus, to achieve the degree of diversification, investors need a larger selection of securities.
Herding could be segregated into rational and irrational herding (Bikhchandani and Sharma, 2001 ). For rational herding, independent individuals decide to take similar actions induced by the movement of fundamentals. The irrational herding, by contrast, refers to as where trading decisions are driven by sentiment. Such behaviour results in market prices failing to reflect fundamental information, with mispricing potentially leading to crashes on financial markets. Also, Baddeley et al. (2007) argue that in the real world herding behaviour may be the outcome of interactions between instinctive or emotional and rational responses. In this study, we focus on exploring the comovement of herding behaviour and, more specifically, testing for the presence of both the sentiment and fundamental-driven factors just mentioned. stock returns in response to excessive changes in market conditions (Chang et al., 2000; Demirer and Kutan, 2006; Hwang and Salmon, 2004; Tan et al., 2008; Zhou and Lai, 2009 ), i.e., herding would lead security returns that are not significantly different from the overall market return (Note 1). These studies find that herding behavior is more common in emerging markets than in advanced markets.
Motivated by these empirical studies, we use two different methods to provide further insight on the herding behavior. First, we utilize the cross-sectional absolute deviation of returns (CSAD) proposed by Chang et al. (2000) to detect herding behavior within six Asia-Pacific stock markets (i.e., Taiwan, China, South Korea, Singapore, Hong Kong, and Japan) during the pre-and post-subprime mortgage crisis. Next, accounting to CSAD model results, we apply the dynamic conditional correlation threshold GARCH (DCC-TGARCH) to examine herding behavior (co-movement behavior) across markets.
We select six Asia-Pacific stock markets for several reasons. First, Asia-Pacific financial markets differ substantially from those of global economies in terms of interdependence during financial crises. Rodriguez (2007) finds evidence of changing dependence during periods of turmoil. Increased tail dependence and asymmetry characterize the Asian countries, while symmetry and tail independence describe the Latin American countries. This asymmetry dependence may affect cross-sectional dispersion in stock returns in Asian countries and thus have implications for asset-pricing models. Second, there are differences in market structures, such as the relative share of institutional versus individual investors, the quality and level of information disclosure (Note 2), and the degree of market regulations, as manifested in part by the presence of daily price limits (Note 3). These differences affect investor behavior in Asia-Pacific markets. Opaque information disclosure and government regulation make investors inclined to make decisions according to macroeconomic information (see Lao and Singh, 2011) . This may be the reason to herd in emerging markets. Calvo and Mendoza (2000) provide a model of herding activity that implies that asymmetric information can lead to emerging market investors to engage in herding. Third, there are conflicting evidences on herd behavior in the Asia-Pacific stock markets. Chang et al. (2000) find significant evidence of herding in South Korea and Taiwan, and partial evidence in Japan. However, there is no evidence of herding in Hong Kong. Focusing on stocks in Hong Kong, Zhou and Lai (2009) document that herding activity in the market of Hong Kong tends to be more prevalent among small stocks, and that investors are more likely to herd when selling rather than buying stocks. Demirer and Kutan (2006) investigate whether investors in Chinese markets, in making their investment decisions, are following market consensus rather than private information during periods of market stress. Their study reveals no evidence of herding, suggesting that investors in Chinese stock markets rationally make their investment choices. In a recent study on Chinese stock markets, Tan et al. (2008) report that herding occurs under both rising and falling market conditions, and is especially strong among A-share investors. Kim and Nofsinger (2005) study institutional herding in Japan using annual turnover data and find that the behavior of institutional herding depends on the economic condition and the regulatory environment. Chiang and Zheng (2010) find evidence of herding in Asian markets (including those of China, Singapore, South Korea, and Taiwan etc.). Accordingly, the evidence from the studies cited above shows mixed results.
Given the conflicting evidence on herding behavior in Asia-Pacific stock markets, we reexamine the earlier studies in three significant aspects. First, we examine whether herding behavior exists across both developing and developed financial markets (Note 4), including the Taiwan, China, South Korea, Singapore, Hong Kong, and Japan. Second, we test the herding behavior of these Asian financial markets during the pre-and post-crisis periods. The tendency to herd may be stronger during periods of abnormal information flows and volatility, i.e., periods of high market stress, when investors seek the comfort of the consensus opinion (see Gleason et al., 2004 ) (Note 5). Third, we further examine whether herding exhibits asymmetric effects associated with different market returns. The evidence suggests that investors may react to news during up markets differently from news during down markets. Finally, we examine whether cross-market information occurs in markets where herding behavior exists.
Our results indicate that herding, which is detected by the CSAD model, is more pronounced in developing nations dominated by individual investors and where daily price limits are observed (Note 6). The narrower the range of daily price is, the more convergent the cross-sectional dispersion in stock returns is. Combining the CSAD model and the DCC-TGARCH results, the international investment behavior of market participants is influenced by the "home bias reflection hypothesis (Note 7)." Herding behavior tends to be manifested more when investors possess a high degree of familiarity with the market. Next, consistent with results of prior studies (Chang et al., 2000) , we find apparent herding behavior when markets are rising. Finally, investors would be more likely to ignore their private information and go with the market consensus during post-crisis period.
The rest of this study is organized as follows. Section 2 presents the methodology used to detect herding www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 5, No. 7; 2013 behavior. Section 3 describes data and market investors. Section 4 discusses the empirical results. Section 5 concludes the study.
Methodology

Detecting Herding Behavior within an Individual Market
We build on the methodology used in Chang et al. (2000) . The herding test facilitates the detection of herding over the entire distribution of market return with the following specification:
The left-hand-side variable, CSAD t , is a measure of return dispersion, which is measured by the cross-sectional absolute deviation:
where R k,t is the return of stock k during time period t; R m,t is the equal-weighted average return of market portfolio during the same time period t; N is the number of stocks included in a market portfolio during time period t. The main idea in this methodology is based on the argument that herding behavior would keep security returns from deviating far from the overall market return. Rational asset pricing models imply a linear relation between the dispersion in individual asset returns and the return on the market portfolio (Note 8). As the absolute value of the market return increases, so should the dispersion in individual asset returns. If investors suppress their own beliefs and make investment decisions based solely on the collective actions of the market, the correlation among asset returns is likely to increase, and the corresponding dispersion among returns is likely to decrease, or at least increase at a less-than-proportional rate with the market return. For this reason, a nonlinear market return, R m,t 2 , is included in the test equation, and a significantly negative coefficient  2 in the empirical test would be consistent with the occurrence of herding behavior (Note 9). As the market experiences large price swings, investors tend to ignore their private information and herd around the information emerging from the consensus of all market constituents. Stock returns under these conditions tend to converge, causing the return dispersion to either decrease or increase at a decreasing rate.
We also construct a CSAD t measure from a market index: TAIEX (Taiwan), CSI 300 (China), KOSPI 200 (South Korean), STI (Singapore), and HIS (Hong Kong), which all use value-weighted method; Nikkei 225 (Japan) uses price-weighted method. The market index is easily observed by investors and consists of high-capitalization stocks. Lo and MacKinlay (1990) find that returns on large portfolios (high capitalization) predict future returns on small (low capitalization) portfolios, but not vice versa. This is attributed either to the slower adjustment of small stocks to market-wide news (Brennan et al., 1998; Chordia and Swaminathan, 2000) or to differences in the quality of firm-specific and cash-flow information (Yu and Wu, 2001 ).
Detecting Co-Movement Behaviors between Markets
In section 2.1, the methodology can only examine herding behavior within one market. However, the second purpose of the study is to investigate co-movement behaviors between markets. We further test the cross-market information transmission using the dynamic conditional correlation threshold GARCH (DCC-TGARCH) introduced by Engle (2002) via the Eq. (3)-Eq. (9).
where the subscripts i and j denote markets i and j, respectively. R i(j),t and R i(j), t-1 (5) and Eq. (6) express the process of conditional variance and describe the conditional variance process to respond asymmetrically to rise and fall in stock prices. Specifically, positive return shocks have an impact of α i(j),1 , while negative return shocks have an impact of α i(j),1 +δ i(j),1 . Coefficient δ i(j),1 >0 indicates the process of leverage effects in the conditional variance. Moreover, γ i(j),1 and γ i(j),2 indicate whether the asymmetric and cross-market volatility change via subprime mortgage crisis. Finally, Eq. (7) describes the process of time-varying covariance. Moreover, ρ ij,t , the dynamic conditional correlation between i and j market returns, is calculated by using Eq. (8) and Eq. (9) developed by Engle (2002) .
Eq. (9) shows the dynamic process of the conditional correlation. Coefficients ω and κ capture the effects of previous shocks and previous conditional correlation on the current conditional correlation. If ω + κ <1, the correlation between the financial assets will revert to the long-run unconditional level after a shock.
Data and Market Investors
Data
We collect daily data on stock prices for all constituents included in the six Asia-Pacific market indexes: TAIEX, CSI 300, KOSPI 200, STI, HIS, and Nikkei 225 over the period from January 1, 2006 to August 31, 2009. In addition to Griffin et al. (2003) conclude that the nature of herding is not universal and differs across exchanges and countries, rational and irrational herding motivations represent collective movements in the market towards some position and the news of these key equity indexes are frequent released by the media. As a result, many global investors views the change of these key equity indexes as reference points. We use key equity indexes (CSI 300, KOSPI 200, STI, HIS, and Nikkei 225) as Hwang and Salmon (2004) and Blasco and Ferreruela (2008) have examined cross-market herding behaviors. The stock return is calculated using continually compounding returns. Christie and Huang (1995) find that herding behavior is a very short-lived phenomenon. Hwang and Salmon (2009) show that noise in financial markets may be highly persistent and slow moving over time. They take the growth of a "bubble" for example, so they use monthly data to detect the beta herding-sentiment relationship in the financial market. However, our measure focuses on the cross-sectional variability of returns (risk-return relationship) rather than on the betas used by Hwang and Salmon (2009) . The beta measures the systematic risk for a particular asset, and the beta of a firm is likely to change if a firm changes its operation policy, change of which takes time. Since we measure herding behavior (Note 10) and not sentiment, we restrict our attention to daily data. The data are gathered from the Taiwan Economic Journal (TEJ) and the Datastream Database. 
The Investor and Market Characteristics
Since Tan et al. (2008) find that the apparent difference in herding behavior may be due to the different characteristics of Chinese A and B markets, it is of interest to consider whether investor and market characteristics as well as behavioral tendencies affect return dispersions in six Asia-Pacific financial markets.
Taiwan stock market is dominated by domestic individual investors, rather than institutional and foreign investors. In 2009 there are about 72% domestic individual investors. Meanwhile, Taiwan stock market has more government regulation and central bank intervention.
In China, the legal framework and the rule of law are weak, and there are few alternatives for investors. Investors facing only a few alternatives and heavy government involvement, such as regulation and central bank intervention, tend to speculate in the stock market, causing significant market volatility (Green, 2003) . About two-thirds of outstanding shares are not publicly tradable. In addition, the A-share market of China is dominated by domestic individual investors (China Securities and Futures Statistical Yearbook, 2009 (Bremer and Hiraki, 1999) . The institutional investors and foreign investors account for more than 70% of trading in the TSE (Kamesaka et al., 2003) , and they tend to be more knowledgeable and sophisticated than individual investors are. The foreign institutional investors hold more than 18% of the total market capitalization, while domestic institutional investors hold approximately 52%. Although Japan opened its stock markets to foreign investors much earlier than Korea did, the current percentage of foreign ownership in Japanese stock markets is much smaller than that in Korean stock markets. This phenomenon could be a result of the belief of foreign investors that they can beat the market more easily in Korea than in Japan.
Stock markets of Korea and Japan are dominated by institutional investors, but the nature and development of institutional investors between the two stock markets are also different. Japanese banks (the biggest institutional investors) in general have a close relationship with industrial firms through mutual stock ownership. In other words, Japanese banks own stocks not to generate high investment returns but to develop business relationship and to have control. In Korea, however, banks are not important institutional investors. Major Korean institutional investors, such as mutual funds, insurance companies, and the National Pension Fund, usually invest in stocks for the purpose of managing their assets. The different investment purposes of Japanese and Korean institutional investors could lead one to think that the return generated by Korean institutional investors would be better than that generated by their Japanese counterparts. Table 1 lists the percent of investors' composition for Asia-Pacific stock markets.
Compared with above mentioned four stock markets, markets of Singapore and Hong Kong enjoy less government regulation and central bank intervention. Moreover, the institutional investors share the largest trading activities in these two developed financial markets. The Hong Kong market is dominated by foreign institutional investors (Cash market transaction survey (Note 12), [2009] [2010] . 
Empirical Results
Descriptive Statistics
In Table 2 , we report descriptive statistics for daily market portfolio returns, calculated as equal-weighted average and original market index, and the corresponding CSAD for the markets of Taiwan, China, South Korea, Singapore, Hong Kong, and Japan. In general, after the financial crisis, the two class market portfolio returns of six equity markets (R m,t ) are characterized by higher standard deviations relative to those before the crisis. We find that both equal-weighted average and original market index returns are negatively skewed during the three periods for the six equity markets, except for Singapore market index return in the post-crisis period. In general, return during the post-crisis period is more extremely negative than that during the pre-crisis period. The mean and median of daily CSAD during the post-crisis period, like market return, show higher dispersion relative to that during the pre-crisis period. This implies that the cross-sectional dispersion in stock returns (risk) diverge during the post-crisis period. According to the coefficient of variation (Note 13 (907) Table 3 provides results of the empirical specification in Eq.
Evidence of Herding and Asymmetric Effects of Market Return
(1) estimated for the whole period and two sub-periods for each of the six markets. In Panel A, the majority coefficients on the linear term of |R m,t | are significantly positive. These results confirm the prediction that CSAD t increase with |R m,t |. Furthermore, in six markets, except for China, the coefficient γ 1 in the up market is higher than that in the down market. This suggests that the dispersions in security returns are wider in an up-market day than in a down-market day. This finding appears to be consistent with the directional asymmetry documented by McQueen et al. (1996) and Chang et al. (2000), i.e., stocks in the United States react quickly to negative macroeconomic news than to positive news.
In Panel A, the parameter estimates of γ 2 , γ up 2 , and γ down 2 for Singapore are significantly positive, providing anti-herding phenomenon in the CSAD-return relationship. For Hong Kong, these parameter estimates are statistically insignificant, providing no evidence of any non-linearity in the CSAD-return relationship. Then, we turn our attention to South Korea and Japan. The parameter estimates of the non-linear term for these two markets indicate asymmetric reaction to market return during the whole period. Specifically, the γ up 2 , coefficients are negative and statistically significant, while the γ down 2 coefficients are positive and statistically insignificant. The result implies that herding behavior is present in the two markets examined when markets are rising. In the other two emerging financial markets, Taiwan and China, the coefficients γ 2 ,γ up 2 , and γ down 2 are negative and statistically significant, suggesting that herding behavior exists in both markets during the whole period.
Since the direction of the market return may affect investor behavior, we examine possible asymmetries in herd behavior conditional on whether the market is rising or falling. In Panel A, the absolute value of γ up 2 , in the up market for all the six markets is higher than that in the down market (γ down 2 ) during the whole period. The results for China (Taiwan) are consistent with those documented by Tan et al., 2008 (Chang et al., 2000 . During down markets, when news is bad, investors would be evaluating a relatively large set of investment opportunities vis-à-vis the bad news. As such, their actions may be spread out over time, leading to a lack of herding. On the other hand, during up markets, investors have the simpler task of evaluating the effects of news on a smaller set of stocks in their portfolios. They can act quickly on the news by following the aggregate market in adjusting their portfolios, thereby creating the possibility of herding. To understand asymmetric reactions of herding behavior to pre-and post-financial crisis, we also test the equality of the herding coefficient in both up and down markets (γ Vol. 5, No. 7; 2013 the direction of the market returns exist in the South Korean and Japanese stock markets, but no asymmetry exists in the other markets examined.
In panels B and C, to further investigate herding behavior during the period of turmoil, we contrast the magnitude and significance level of γ up 2 between the two sub-periods and find that the corresponding dispersion among returns decreases in the post-crisis period, except for returns in Singapore. Meanwhile, the magnitude and significance level of γ down 2 in post-crisis period show that the corresponding dispersion decreases in Taiwan, Korea, Singapore, and Japan. The magnitudes of γ up 2 and γ down 2 in the pre-and post-crisis periods show evidence that herding behavior is higher during post-crisis period and up market than in other market conditions. This implies that investors depend more on collective information in post-crisis period and when market is rising. This finding appears to be consistent with that of Glaser and Weber (2005) . They use questionnaire data to analyze the expectations of individual investors before and after the September 11 attacks. Somewhat surprisingly, they find that the stock return forecasts of individual investors are higher and the differences of opinion lower after the terrorist attacks.
Noticeably, we find statistically insignificance on both γ up 2 and γ down 2 coefficients for Japan market during the post-crisis periods. This finding is in contrast to the results reported in Korea market during the post-crisis periods, where partial evidence of herding in rising market exists. Since Japan market is dominated by domestic institutional investors (Japanese banks), their investment strategy aim at the long-run business relationship with industrial firms. The finding supports that the investment purposes of institutional investors could affect financial market stability. Since we employ an equally weighted measure, the aggregate results reported in Table 3 may be influenced by the smaller stocks in each market. Examining the relative influence of small versus large stocks is especially important in light of the fact that small stock portfolios may react differently under different conditions relative to large stock portfolios. Hence, we reexamine the non-linearity in the CSAD-return relationship using market index return for each of the six markets in our sample. The results consist of the equally weighted market return in Table 3 except for Japan in an up-market day (please see Appendix A for details). However, the negative coefficients γ 2 , γ up 2
, and γ down 2 of Taiwan in Table 3 are smaller than that in Appendix A, suggesting that herding is more prevalent in small stocks than in large stocks. This finding is consistent with Zhou and Lai (2009) . TAIEX is the composite index that includes all firms listed in Taiwanese stock market, while the other five market indexes are the constitute index that include only the partial representative firms, i.e. the larger firms.
Cross-Market Information
As mentioned above, the herding behavior appears in four Asia-Pacific markets, excluding Hong Kong and Singapore. In markets of Taiwan and China, herding behavior exists in both up and down markets during the whole period and post-crisis period. In markets of South Korea and Japan, herding behavior only exists in up market during the whole period. Since we find a similar CSAD-return relationship between the markets of Taiwan (South Korea) and China (Japan), it is of interest to examine whether Taiwan (South Korea) investors make their investment decisions based on decisions of investors in China (Japan), and vice versa. Table 4 lists the estimation results by applying the DCC-TGARCH model. β 2i is statistically significant at the 1% level between the markets of South Korea and Japan. Estimation result of β 2i < 0 indicates that the market return in South Korea is affected by that in Japan and shows a reverse relationship between these two countries. Moreover, λ 2i is insignificant for those two cases, indicating that the degree of cross-market return correlation does not change after the subprime mortgage crisis. Regarding the conditional variance, the estimates of δ i,1 (δ j,1 ) are statistically significant and positive at the 5% (1%) level for the markets of Japan (South Korea), suggesting that shocks from bad news cause more volatility than those from good news. The asymmetric volatility effect does not appear in the markets of Taiwan and China. δ i,2 >0 (δ i,2 <0) is statistically significant at the 1% level, showing that the lagged volatility of China (Japan) increases (decreases) the current volatility of the market of Taiwan (South Korea). Home bias reflection hypothesis indicates that investors' herding have the characteristic of a high degree of familiarity. Therefore, the stock markets of South Korea (Taiwan) and Japan (China) confirm home bias reflection hypothesis. δ j,2 <0 is statistically significant at the 1% level, showing that the lagged volatility of the market of Taiwan decreases the current volatility of that of China. The coefficient of γ i,1 and γ j,1 are significantly positive, and presents that the asymmetric volatility increases in China and Taiwan after the subprime mortgage crisis. This is consistent with the observation by Yang and You (2003) that the degree of asymmetry is higher after the Asian financial crisis. γ i,2 is statistically significant at the 1% level. The evidence shows that the volatility of South Korea return, which is affected by Japan, increases after the subprime mortgage crisis.
The effect of mean reversion to the permanent component of the unconditional correlation ij  is represented by ω and κ. Coefficient ω is found to be statistically significantly positive at the 1% level except for the model of China and Taiwan. κ is also significantly positive. The sum of ω and κ is 0.9997. The condition of ω+κ<1 is observed, which implies that dynamic conditional correlation moved around a long-run constant level and displayed a mean-reverting dynamic process. The Ljung-Box test for model specification is performed on standardized residuals, squared standardized residuals, and the cross product of standardized residuals. The results, documented in the last five rows of Table 4 , indicate that the DCC-TGARCH specification is appropriate for the data set in the time period. The mean of ρ ij,t is from 0.22 in China and Taiwan, to 0.70 in Japan and South Korea. This means that the "home bias reflection hypothesis" reinforces stronger between South Korea and Japan than that between China and Taiwan. The rationale behind this is that the relatively open of markets can affect the co-movement behaviors between two markets.
To further observe whether the empirical result between Japan and South Korea markets will change via the www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 5, No. 7; 2013 exchange rate (Note 14), the KOSPI 200 indices are computed by translating into Japanese Yen based on the daily exchange rate. Table 5 lists the estimation results by applying the DCC-TGARCH model after adjusting the exchange rate. β 1i is statistically significant at the 5% level. Estimation result of β 1i >0 indicates that the market return in Japan is positive affected by that in South Korea. However, β 2i is largely consistent with that shown in Table 4 . In conditional variance, the largest difference between Table 4 and Table 5 is γ i,2 . γ i,2 >0 and insignificant show that the lagged volatility of Japan does not increase the current volatility of the market of Korea after the subprime mortgage crisis.
In summary, the market return in South Korea is affected by that in Japan, and after adjusting the exchange rate cross-market return correlation exist bilateral influence. Moreover, volatilities in the markets of China (Japan) and Taiwan (Korea) have bilateral (unidirectional) influence on each other. (20) is the Ljung-Box statistics, detecting the cross-product of standardized residuals for market i and the market j up to the twentieth lags.
International Journal of Economics and Finance Vol. 5, No. 7; 2013 (20) is the Ljung-Box statistics, detecting the cross-product of standardized residuals for market i and the market j up to the twentieth lags.
Conclusions
In this study, we examine the international investment behavior of market participants in six Asia-Pacific stock markets, namely, Taiwan, China, South Korea, Singapore, Hong Kong, and Japan during the pre-and post-crisis periods, specifically with regard to their tendency to manifest herd behavior. Results based on daily data indicate that four Asia-Pacific markets, excluding Hong Kong and Singapore, are characterized by investor herding. There are apparent differences in investor behavior among these four markets. In two emerging financial markets, Taiwan and China, herding behavior exists no matter what the market states are. In the markets of South Korea and Japan, herding behavior is only present when markets are rising.
We also test for potential asymmetries in herding behavior related to market returns and the effect of subprime mortgage crisis. The herding behavior found in South Korea and Japan exhibits asymmetric tendencies, and is only present when markets are rising. We find no such asymmetries among investors in the markets of Taiwan and China when markets are rising and falling. Among these four markets, the cross-sectional dispersion in stock returns shrinks during the post-crisis period. Then, we apply the dynamic conditional correlation threshold www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 5, No. 7; 2013 GARCH to further examine cross-market information. We find that Taiwan market return is affected by that of China, and their volatilities have bilateral influence. However, the market return between South Korea and Japan exist bilateral influence, but only unidirectional volatility spillover from Japan to South Korea. Moreover, the cross-market return correlation of these four markets increases after the subprime mortgage crisis.
The findings have some important implications. First, herding is more pronounced in the developing nations that are dominated by individual investors and where daily price limits are observed. During period of extreme price movements, equity return dispersions for the Singapore and Hong Kong markets, the two developed markets with no daily price limits and are dominated by foreign institutional investors, tend to increase and remain unchanged, providing evidence against the presence of any herd behavior. However, for South Korean and Japanese markets, both of which have loose daily price limits and are dominated by institutional investors, we find the presence of herding only during extreme up price movement days. As for the Taiwanese and Chinese markets, the two developing nations with strict daily price limits and are dominated by domestic individual investors, we document the presence of herding during both extreme up and down price movement days. Second, the international investment behavior of market participants is influenced by the "home bias reflection hypothesis" and the degree of market openness. After dynamic correlation analysis, the co-movement behavior between South Korea and Japan is superior over those between Taiwan and China. Third, consistent with results of prior studies, we find apparent herding behavior when markets are rising. Finally, investors are more likely to ignore their private information and go with the market consensus during post-crisis period. 1540-6261.1996.tb02711.x 
